Production of matrix metalloproteinase 2 in fibroblast reaction to mechanical stress in a collagen gel.
The reaction of fibroblasts to mechanical forces generated by fibroblasts themselves in anchored collagen lattices was studied. Fibroblasts were cast in collagen gels. Free retracted gels (RG) were compared with stressed gels (SG) in 3-day and 14-day experiments. As previously described, SG showed an increase in protein, mainly collagen, biosynthesis. Matrix metalloproteinases (pro-MMP-2 and MMP-2) were studied by zymography. Certain cell membrane components, integrin alpha(2) and phosphatidylserine, were studied by flow cytometry with antibodies against the integrin alpha(2) subunit and with annexin V binding. Mechanical stress stimulated production of pro-MMP-2 both in the short-term (3-day) and the longer term (14-day) cultures. However, the pro-enzyme was not more activated and there was no difference in the amount of MMP-2 between RG and SG. There was only an increase with time under both conditions. The stressed fibroblasts reacted early with an increase in the integrin alpha(2) subunit, but the stimulated cells disappeared from the 14-day cultures. The number of cells measured in terms of the amount of DNA decreased between day 3 and day 14, mainly in the SG due to cytolysis. This cell stress was related to an alteration in the plasma membrane detected by the annexin V marker.